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为 45 h，氢氧化钠浓度为 0.16 g•mL-1，乙醛水溶液浓度为 28%的条件下，最高
收率为 56.7%。其次，研究了原料对中间体合成 3-羟基-4-甲氧基肉桂醛的影响：
用能生成乙醛烯醇化物的乙酸乙烯酯代替乙醛参加反应，以氢氧化钠为催化剂，
确定了最佳工艺条件，即异香兰素与乙酸乙烯酯的摩尔比为 1:2，温度为 11 ℃，




为 23 ℃，反应时间为 19 h，氢氧化钠浓度为 0.115 g•mL-1，乙醛水溶液浓度为




































Advantame is a novel high-intensity sweetener and its sweetness is 20,000 times 
sweeter than sugar’s. Advantame has no calories and an outstanding flavor profile. 
Nowadays, Advantame has got approved of the FDA and it’s the latest achievement of 
sweeteners research. The synthetic process of Advantame can be concluded into two 
reactions including the aldol condensation reaction to synthesize 3-hydroxy-4-
methoxycinnamaldehyde and the reduction amination of 3-hydroxy-4-methoxy-
cinnamaldehyde. The two-steps synthetic process of Advantame could be inefficient 
and costly in consideration of the disadvantage of the aldol condensation reaction such 
as long time, high energy consumption and low yield which could be improved.  
In this paper, Advantame is synthesized through the aldol condensation of 
isovanillin and the reductive amination of the 3-hydroxy-4-methoxycinnamaldehyde 
and identified using IR, NMR. Firstly, the reaction of isovanillin and acetate catalyzed 
by NaOH is studied to evaluate the influence of the reaction conditions on the yield and 
obtain the optimum condition. The highest yield of 3-hydroxy-4-methoxy-
cinnamaldehyde is 56.7% when the mole ratio of isovanillin and acetate is 1:2.2, the 
temperature is -10 ℃, the reaction time is 45 h, NaOH concentration is 0.16 g•mL-1, 
the concentration of acetate solution is 28%. Secondly, substitute acetate with vinyl 
acetate as the reactant and the influence of the reaction conditions is studied as well. 
The optimum condition is listed below: the mole ratio of isovanillin and vinyl acetate 
is 1:2, the temperature is 11 ℃, the reaction time is 12 h, the NaOH concentration is 
0.18 g•mL-1. And the highest yield is 79.5%. Finally, phase transfer catalyst is selected 
to catalyze the aldol condensation of isovanillin and acetate combined with NaOH. The 
highest yield achieves 64.9% catalyzed by hexadecyl trimethyl ammonium bromide 
(CTAB) as phase transfer catalyst. And the optimum conditions is listed below: the 















is 19 h, the NaOH concentration is 0.115 g•mL-1, the concentration of acetate solution 
is 20%, the dosage of CTAB is 0.1 g 
Compared with the reaction of isovanillin and acetate, the aldol condensation 
reaction of vinyl acetate and the aldol condensation reaction of acetate catalyzed by 
CTAB requires shorter time and more acceptable temperature with a higher yield. Both 
the two methods have a positive efffct on the yield and can provide the industrialization 
of Advantame theoretical guidance. 
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a.安赛蜜                     b.甜蜜素 
 
c.三氯蔗糖 
图 1-1 几种常见的甜味剂 

















阿斯巴甜，英文名为 Aspartame，CAS 号为 22839-47-0，分子式为
C14H18N2O5
[14]。阿斯巴甜为白色晶体，结构式如图 1-2 所示。每升水大约能溶解
10 g 阿斯巴甜[2, 4, 14, 16-20]。 
 
 
图 1-2 阿斯巴甜的结构式 
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